The Iranian species of Lithostege are reviewed and additional species from neighbouring countries (which are also likely to occur in Iran), as a whole twenty-eight taxa, are studied. Adults of all species and male and/or female genitalia for most species are figured. Two new species are described: L. samandooki Rajaei sp. nov. A check list is presented and a preliminary grouping of species treated is proposed, based largely on morphological characters of the genitalia. It does not necessarily reflect a natural relationship of the species included, but may provide a first structure to the genus, as a basis for future studies.
Introduction
As generally accepted, Lithostege Hübner [1825] 1816 is a genus well defined by morphological characters of legs, wing venation, build of head, abdomen and genitalia structures. However, distinguishing its various species based on wing shape and pattern only appeared to be difficult for early taxonomists. For example, Staudinger recognized only six species for Europe, with many putative synonyms in his first catalogue, a result of many confusing descriptions of the species known that time (Staudinger & Wocke, 1871) . Thirty years later, he enumerated eighteen Palaearctic species and varieties in Lithostege (Staudinger & Rebel, 1901) . Prout (1914:171) reported on 22 species (one placed here erroneously, according to Prout,1915: 397) and in the years 1937/38, 27 Palaearctic species were known, but one of them (L. flavicornata Z.) still not recognized as a distinct species (Prout, 1937: 83; 1938: 237) . Parsons et al., 1999 included 37 Palaearctic species of Lithostege (49 species and 8 subspecies worldwide). The most recent list (Scoble & Hausmann (2007) ) recorded 50 species worldwide for this genus.
Lithostege Hübner [1825] 1816 belongs to the tribe Chesiadini Stephens, 1850 (subfamily Larentiinae). Other genera belonging to this tribe are Chesias Treitschke, 1825, Chesistege Viidalepp, 1990 , Carsia Hübner [1825 1816, Aplocera Stephens, 1827. All of them are also represented in the Iranian fauna by a number of species. They share some distinctive morphological characters, e.g. the fore-tibia with distal, tooth-like projections, male genitalia with a rib-like sclerite, from below the uncus to the hemitranstilla (Viidalepp, 1990b) . Chesias and even more Chesistege are close to Lithostege sharing strongly bulbed femora of forelegs, short fore-tibiae ending in two distal teeth, large and strongly sclerotized 8 th abdominal tergite, forewing with two areoles, anal vein of hindwings in male short and hidden in a longitudinal pocket.
Lithostege seems to be the most derived genus, as shown by more strongly modified wing shape (forewings narrower, hindwings more strongly reduced), the more enlarged femora and the extremely short tibiae of fore legs, with tooth-like projections of the same length. This highly developed digging-apparatus is distinctly less developed in Chesistege, Chesias and the other included genera.
The main aim of this paper is to review the species of the genus Lithostege occurring in Iran. Some related species of adjacent countries are also discussed, as they may occur and may be found in Iran in future. Twenty-eight species belonging to the genus Lithostege (i.e. more than half of the total species-number) are studied and reviewed.
Material and Methods
Specimens studied came from the following collections (as far as included, acronyms after Evenhuis & Samuelson, 2007) Species were identified by original descriptions and by type material, wherever possible and available, and also by comparison of identified specimens in different collections. Prior to dissection the specimens were photographed using an Olympus E3 digital camera. Genitalia were mounted in Euparal and photographed by a digital stereo-microscope (ZEISS-SteREO: Discovery.V20). Images were edited using Adobe Photoshop CS2. Geographical coordinates of old records were investigated using 'Google Earth' and the 'Road Map of Iran ' (2005) (www.gitashenasi.com). Maps were prepared manually using Adobe Photoshop CS2. Collecting data are given as written on the labels, Russian words were translated, with optional additions in squared brackets ("[..]"). Uncertain reports or label data (especially in the additional distributional data from literature) are denoted with "[?]". In the "Species account" the taxa with an asterisk (*) occur in Iran.
History of faunistical studies of the genus Lithostege in Iran
Édouard Ménétries (a student of Georges Cuvier and a leading scientist in Russia at that time) authored the first paper on Iranian Lepidoptera, in which he described just one geometrid moth: Ourapteryx persica Ménétries, 1832 . Soon after this work, other entomologists of the nineteenth century published many geometrid species new for Iran in other papers (Kollar & Redtenbacher, 1849; Lederer, 1869 Lederer, , 1871 Christoph, 1873 Christoph, , 1876 Christoph, -1877 Christoph, , 1885 Christoph, , 1887a Butler & Hampson, 1899) . Just two of these studies reported Lithostege species from Iran: L. usgentaria Christoph, 1885 by Butler and Hampson (1899) and L. coassata (Hübner, [1825] ) by Lederer (1871) . Since 1900 at least ten other papers with one or more reports on Lithostege species of Iran were published (Prout, 1912 (Prout, -1916 (Prout, , 1937 (Prout, -1939 Wiltshire, 1944 Wiltshire, , 1945 Barou, 1967; Mirzayans & Kalali, 1970; Bytinski-Salz & Brandt, 1937; Brandt, 1939 Brandt, , 1941 Viidalepp, 1988) . In 2009 Lehmann et al. reported two Lithostege species from Iran, of which L. dissocyma Prout, 1938 was new for Iran. Very recently, the new species L. stadiei Lehmann, 2011 was described from Iran. Kopetdagh-Allahakbar, 1950 m, 16.6.1974 2100 -2500 m, 8.-24.6.1973 , leg. G. Junge, prep. 1024 /2010 in SMNK. 2 ♂ ; NIran, 2400 m, Demavend, 25.-26.IX.1965 Wings dark grey or brownish grey, forewings with light grey or white transverse lines; postmedial line strongly curved anterior to M1 and posterior to M3, antemedial line straight, but acutely angled near discal dot. There are several additional transverse lines, including a weaker basal line, a broad grey and a narrow, double, waved line at median area and a white submarginal line. Fringes are chequered white and dark grey. Hindwings elongate-oval, grey, with one or a few indistinct, curved whitish lines, without discal dot. Underside of forewings with less distinct pattern, dark lines absent, but white postmedial and submarginal lines present, the latter anteriorly dentate (smooth on upperside). Hindwings similar to upperside, but a discal dot present (Figs. 1, 2 ). Male genitalia (Figs 32, 33) : valve broad at base, width tapering towards apex, the latter acutely pointed and curved dorsad; costa slightly curved, terminating with a tooth-like process, both processes variable in size and shape at different localities; juxta elongate, tube-like; uncus broad, triangular at base, narrow distally; lateral arms of gnathus present; aedeagus arched subapically; vesica covered with very short, round teeth. Female genitalia (Fig. 58) : corpus bursae simple, pyriform, distal half spiculose, with broad, strongly sclerotised ductus bursae; diverticulum present. Externally, L. amoenata is similar to L. dissocyma Prout and the two subsequent species, hreblayi sp. n. and samandooki sp. n., described herein . However, there are clear differences in coloration and pattern. Even more distinct differences are present in the male and female genitalia.
Bionomics. Specimens collected in May, June, July and August, at an altitude of 1700-3400 m, from lower forest zone (Kuznetzov 1960) to montane areas (Brandt 1941) .
Additional data on distribution based on literature sources. Kuznetzov (1960) Prout (1912 Prout ( -1916 ; Viidalepp (1988) : Kopet-Dagh (Khorasan-e Shomali) and Viidalepp (1996) : N Pakistan.
Distribution. SW and E Tajikistan, SE and S Turkmenistan, N and W Iran (western part of Elburz); East Afghanistan; N Pakistan (Map 1). Taxonomic note. Wiltshire described amseli based on a single 'male' (his fig. 3 rather shows a female, regarding proportions and length of the abdomen) and without dissection of genitalia. He described rather slight differences in wing pattern and shape between the holotype of the new species and L. amoenata which to our experience (material from Iran, Tajikistan and Afghanistan compared) fall within the range of variation of amoenata. A male from Afghanistan also rather belongs to amoenata than fitting with amseli. The low wingspan of the holotype of amseli (23 mm, amoenata 29-30 mm), however, is exceptional. We believe that there is a high probability that amseli is just a junior synonym of amoenata, but we were unable to prove this in the absence of the type specimen. Besides the latter, fresh material from the type locality of amseli and subsequent molecular studies would help to solve this open question. (Figs : Prout, 1914: 174, pl. 8a; Viidalepp, 1996: 46; Parsons et al., 1999: 546 (Fig. 3) , the postmedial and also the posterior two thirds of the antemedial lines being separated medially by a faint black line and slightly angled outwards at veins M 3 -CuA 1, by the small, rounded, greyish-white hindwings, powdered with black scales, with a thin, black marginal line. Underside of forewings almost without any pattern elements, there is only a short, black line near costa at postmedial position. In the male genitalia (Fig. 34) , the plain, apically rounded valve without a basal process, the long and narrow uncus and the triangularly elongated saccus are distinctive. Similar male genitalia are only present in L. distinctata, but in the latter species, the valves are shorter, their costa terminating in a rounded, lobe-like process; the uncus is broad at base and rather short and stout; the female genitalia (Fig. 60) are also distinctive by a triangular antrum and a weakly developed colliculum, the ductus bursae being narrow, elongated, membranous like the globular corpus bursae, the latter with very tiny spines internally and without a diverticulum. Antevaginal sclerotization narrow, strap-like. Female genitalia in L. distinctata are also membranous, corpus bursae without internal spines, but the latter is elongate-oval in shape and a colliculum is absent.
L. excelsata (Erschov)
Bionomics. Larvae feed on Astragalus (sect. Ammodendron) (Falkovitsh, 1986) . Specimens studied are collected in April and May only.
Additional data on distribution based on literature sources. Shchetkin (1965a) : Prout, 1914: 174, pl. 13c; Viidalepp, 1996: 46; Parsons et al., 1999: 546. Material examined. (Fig. 4) : the blackish antemedial line nearly straight in forewing, the postmedial line with three projections outwards at veins M 1 , M 3 -CuA 1 and near hind margin of wing. Both lines highlighted distally by broad, whitish bands, the postmedial proximally by a brown band. Apex of forewings with a triangular whitish patch, giving rise to a faint, white submarginal line. Fringes chequered black and white. Hingwings small, longitudinally oval in shape, greyish-brown, with a medial, slightly curved line, the latter accompanied distally by a broad, whitish band. Underside of both wings lighter than above, with distinct postmedial of forewing and medial line of hindwing. Male genitalia: valve plain, short, sclerotized costa with a rounded lobe apically; juxta trapezoid, triangularly furrowed dorsally (Fig. 35) . Uncus rather stout and broad at base. Saccus not elongated. Aedeagus straight, with a curved line of cornuti. Female genitalia with a short, membranous ductus bursae; corpus bursae elongate-oval, similarly membranous, without internal spines; anterior diverticulum absent. Antevaginal sclerotization broad, bandlike (Fig. 59) . Similar genitalia are found in L. excelsata (diagnosis see previous species).
Bionomics. Specimens studied are collected in April, May and July, September. Possibly bivoltine. Additional data on distribution based on literature sources. Shchetkin (1965a) (Fig. 5) ; proximally, this line is highlighted by a broad white band; there are two indistinct, sub-marginal lines; hindwing without pattern elements. In the only other species similar in size and pattern, L. stadiei, the medial line is not waved and terminates at the base of the forewings. Male genitalia: saccus narrowly elongated; valve triangular; basal process ("harpe") short, broad, with rounded apex; juxta with rounded base, converging laterally and notched apically; uncus broad at base, terminal half broad, apex truncate; aedeagus long, apically curved (Fig 36) . Female unknown.
Bionomics. Specimens studied are collected in December, January (Lehmann et al., 2009) and February, at altitudes from 680 m (Lehmann et al., 2009) to 1524 m (Prout, 1937: 84) .
Additional data on distribution based on literature sources. Barou (1967) : Caspienne [Mazandaran]; Prout (1937 Prout ( -1939 : Kangavar (Hamadan prov.); Wiltshire (1942) : Arabs (Shergat), Iran (between Hamadan and Kermanshah; Takht-i Suleiman in Kurdistan; Kermanshah; Shiraz); Wiltshire (1964) : Turkey (Vilayet Elaziz), Iran, Iraq[without exact locality]; Lehmann et al. (2009): Tang-e-Faryab (Bushehr prov.) .
Remarks. Barou (1967) (Fig. 6) . In the somewhat similar L. buxtoni, this line is strongly waved distally and terminates at the middle of the hind margin. Hindwings white, without any pattern. Male genitalia highly similar to those of L. buxtoni (Fig.37 ), but basal process of valve narrower, with almost pointed tip, terminal half of uncus gradually tapering towards apex, the latter not truncate. Aedeagus shorter, almost straight. Female unknown.
Distribution. Known only from type locality (NW Iran) (Map2). Urbahn (Figs. 7, 38, 61; Map 2) Lithostege obliquata Urbahn, 1971: 193 . Syntypes (not traced). Type locality: Repetek. Lithostege obliquata : Viidalepp, 1996: 47; Parsons et al., 1999: 547 . Lithostege repeteki Tsvetajev, 1971: 663, text- fig. 4 ; pl. 1, fig. 2 Forewings with an oblique, ochreous medianband which is bordered by dark brown lines ante-and postmedially, the first rather weak, the second strong and shallowly incurved at anterior half. There is a whitish band outside the postmedial, continued on the hindwings which are otherwise without pattern (Fig. 7) . Male genitalia with elongate, distally rounded valves, with a strong, apically hooked and pointed harpe arising from their base; juxta deeply divided longitudinally; aedeagus with a peculiar distal prong (Fig. 38) , the latter being unique for the whole genus. Female genitalia (here figured for the first time) with broad tubular ductus bursae, longitudinally folded corpus bursae, rugose but without internal spines, with a membranous apex connected to a membranous diverticulum (Fig. 61) . The characteristic small species cannot be confused with any other of the Iranian Lithostege.
L. obliquata
Taxonomic note. Type material of L. obliquata Urbahn could not be traced so far, but, the descriptions of this species and of L. repeteki Tsvetajev and the attached illustrations fit perfectly well and without doubt are dealing with the same species. Moreover, the type localities are also the same, and so we treat the two names as synonyms. As page 193 of the Entomologische Zeitschrift was published September 1, 1971, and the third part of vol. 50 of the Entomologitsheskoje Obozrenie later than September 16, 1971 (loc. cit., impressum p. 728) L. obliquata Urbahn must be considered asthe valid name and L. repeteki Tsvetajev as its junior subjective synonym.
Bionomics. Specimens studied are collected in March and April only, at an altitude of 100 m (one record on elevation only).
Additional data on distribution based on literature sources. Falkovitsh (1986) : Prout, 1914: 173, 12c; Prout, 1938: 241; Viidalepp, 1996: 47; Parsons et al., 1999: 545 witzenmanni has very similar pattern elements, but he wing surface between the lines is rather light grey instead of brown (Fig. 8 ). Male genitalia ( Fig. 39 ) with broad, distally truncate valves, provided with elongate, distally curved harpes and straight, rather short, finger-shaped dorsal arms; strong, tooth-shaped projections are arising internally from the bases of the harpes; juxta broad, elongate, distally notched. Female genitalia with corpus bursae broad and spiculate; diverticulum of bursa present.
Bionomics. Confined to steppe and mountain steppe (Didmanidze, 1978) . Specimens studied are collected in May and June only.
Additional data on distribution based on literature sources. Didmanidze (1978) : Prout, 1914: 173, 11b; Prout, 1938: 241, pl. 18k; Viidalepp, 1996: 47; Parsons et al., 1999: 547. (Fig. 9 ). Fore-tibia with epiphysis (inner distal projection) shorter than in L. bosporaria. Male genital armature ( Fig. 40) smaller than in L. bosporaria, valves distally evenly rounded, harpe similar, a little longer, dorsal process of harpe parallel to valve costa, distinctly longer and a little narrower than in bosporaria; saccus triangular, in bosporaria rather elongate and distally rounded; uncus longer and narrower than that in L. bosporaria. Female antrum broad and cup-shaped, its posterior margin with a U-shaped notch (Fig. 62) ; apophyses posteriores 2 times longer than apophyses anteriores; ductus bursae long, broad, strongly sclerotized; corpus bursae globular, interiorly spiculate; anterior diverticulum present.
Bionomics. Specimens studied are collected in April. Additional data on distribution based on literature sources. Shchetkin (1965a) Fig. 41 ) with distally quadriform valves, similar to those of bosporaria, but more strongly angled; harpes and dorsal processes also similar to bosporaria, but there are no tooth-shaped projections from their basal parts; saccus triangular, distally rounded; aedeagus straight. Females ( Fig. 63 ) with very short apophyses anteriores (apophyses posteriores 5 times longer) and short ductus bursae (especially compared to L. usgentaria); antrum cylindrical, its posterior margin with a V-shaped notch (U-shaped in L. usgentaria); ductus bursae quadrate (shorter than in L. usgentaria); corpus bursae more or less globular, internally spiculate; anterior diverticulum present.
Bionomics. Specimens studied are collected in May and June and these records are from altitudes of 1350-1700 m.
Additional data on distribution based on literature sources. Prout (1912 Prout ( -1916 Description & Diagnosis. Wingspan 29-31 mm. Wing pattern: a pale grey reminiscent of that in L. amoenata, also quite similar to the next two species; postmedial line most conspicuous, curved outwards two times, rather close to termen; ground colour of both wings darker grey; hindwings without pattern, dark grey (Fig. 11 ). Male genitalia with short, broadly rounded valves and a strong, thorn-shaped harpe arising from its centre; dorsal arm slender, without apical spines, diverging from valve costa; saccus short, triangular; aedeagus short and stout (Lehmann et al., 2009 ). Male genitalia are most similar to L. senata (see also Lehmann et al., 2009) . Female genitalia (Fig. 64) : Antrum almost quadrate, posterior margin V-shaped; ductus bursae narrow, elongate; corpus bursa transversely oval, finely spiculose, provided with an anterior diverticulum.
Bionomies. Specimens are collected in January (Lehmann et al., 2009 ), February, March and April (Lehmann et al., 2009 ) and records are from altitudes 450-950 m.
Additional data on distribution based on literature sources. Wiltshire (1942) Description (Figs. 12, 13) . Wingspan 24 mm. Frons protruding about one-half of the eye diameter, spotted white and grey. Palpi rather long and narrow, reaching well beyond frons. Antennae filiform, finely and homogeneously pubescent in both sexes. Fore-tibia short and stout, 0.7 mm long, bidentate distally, with inner tooth-like projection as long as tibia. The last abdominal tergite of male terminally rounded, without a distinct buckle. Forewing ash-grey with postmedian line white, shaded dark grey proximally, projecting distad at veins M 1 , M 3 and anterior to An, concave in between. Antemedian line rather indistinct, moderately angled in cell. Basal line posteriorly obsolete, but sharply angled in cell. Termen with a narrow, black line, interrupted at veins. Hindwing uniformly grey. Underside of forewings of a darker grey ground colour, with only the postmedial line faintly visible. Underside of hindwings lighter than upperside, with a darker marginal band. Male genitalia (Fig. 42) . Uncus short, rather broad and triangular, distally hooked and finely pointed. Valve parallel-sided, distally rounded and finely dentate. Harpe long, running close to costa, its distal projection long as well, recurved and approaching the tip of the costal arm, the latter long and flattened at distal half. Sacculus broad at base, distally narrow, with a flat, elongate-triangular, distally rounded projection apically on right valva. This projection on left valva not flat, spine-like. Saccus long, distally rounded. Aedeagus long, curved in lateral view, with vesica covered with small, stout teeth. Female genitalia (Fig. 65) . Antrum large, elongate, V-shaped, with internally oblique posterior margins and a deep central incision. Ductus bursae tubular, sclerotised, with a membranous stripe along its right side, extended into a broad, sclerotized field covering partly the membranous, proximal area of the corpus bursae. The latter slightly oval, densely spiculate at distal three fourths, with a small membranous anterior diverticulum.
Diagnosis. Resembling L. amoenata, but ground colour more uniformly grey, the medial area seems to be much broader due to the weakly marked antemedial line; hindwing grey, without a pale transverse band which is present in L. amoenata. Differs also considerably in the build of male and female genitalia, especially in the shape of aedeagus and valves. Also similar to the next species, but L. samandooki has the postmedial lines more strongly angled and distinctly double. The female genitalia (males are unknown) are similar, but the sclerotized antrum has a different shape. This is also true for L. dissocyma. In addition, this species has the postmedial lines situated much closer to the termen.
Distribution. Pakistanian part of Kashmir. Known from type locality only (Map 3). Etymology. The name of the species is dedicated to the late Hungarian lepidopterologist and noctuid specialist, Martόn Hreblay, one of the collectors of the type material. Description. Wingspan 25-26 mm. Antennae of female filiform, finely pubescent (male unknown). Frons protruding about one-half of the eye diameter. Palpi rather long and narrow, reaching well beyond frons. Head (palpi, frons, vertex) and abdomen spotted white and brown. Fore-tibia stout and flat (0.8 mm), bidentate distally, with inner tooth-like projection as long as tibia. The last abdominal tergite heavily sclerotised, with a straight posterior edge. Forewing greyish-brown, with a white postmedial line, longitudinally bisected by a brown line, projecting distad and sharply angled at veins M 1 , M 3 , less sharply angled in between; there is a broad, brownish band basally of the postmedial line. Antemedial line similar, angled in cell, not reaching costa. Hindwing grey, with two broad, very obscure bands on medial area. All wings with fringes alternatingly dark and light. Underside of forewings with the postmedial line visible only. Hindwing underside lighter, with a faint line in the middle. Female genitalia (Fig. 66) . Antrum cylindrical, its posterior margin with a small, V-shaped incision; ductus bursae tubular, width about half the width of the antrum, extended into a sclerotized patch on membranous part of corpus bursae. The latter oval, distal half densely spiculate; membranous anterior diverticulum present.
Diagnosis. The waved postmedial lines on forewing resemble L. amoenata ( Fig. 1) , L. dissocyma ( Fig. 11 ) and L. hreblayi (Figs 12, 13) , however, in L. samandooki they are more distinctly angled than in the other three. In L. dissocyma the postmedials are also closer to the termen. The three lines on the hindwing of L. amoenata are absent here; in the female genitalia, the apophyses anteriores are shorter, and the cylindrical antrum in samandooki (Fig.  66) contrasts with the wide one found in L. amoenata (Fig. 58) ; ductus bursae narrower and membranous close to the antrum in the new species. In L. dissocyma and the other related species, more than half of corpus bursae is spiculate (Fig. 64) ; antrum cylindrical. posterior margin with a small, V-shaped incision in samandooki, but with a larger incision in hreblayi.
Distribution. SE Iran, vicinity of Shingara. Known from type locality only (Map 3). Etymology. The name of this species is dedicated to Ebrahim Samandook, teacher of biology (at high school) of the first author (1993) (1994) (1995) (1996) (1997) . He is still active in teaching biology in Taybad, Khorasan-Iran. Lithostege senata : Prout, 1914: 174, pl. 13b; Viidalepp, 1996: 47; Parsons et al., 1999: 547. (Fig. 15) . Male genitalia (Fig. 43) with short, broadly rounded valves and a strong, thorn-shaped harpe arising from its centre; dorsal arm slender and diverging from valve costa; saccus rather narrow, acutely elongated. Aedeagus long, curved at middle. Male genitalia most similar to those of L. dissocyma, but harpe of senata stronger and curved ventrad (dorsad in dissocyma), saccus longer and narrower, aedeagus longer. Female genitalia (Fig. 67) with a cylindrical antrum, with very deeply incised posterior margin; ductus bursae short, extended into a much longer, sclerotized band running across the posterior, hyalinous part of the bursa. Anterior three fourths of the latter densely spined, diverticulum present. Small size, colour, pattern and distinct characters of male and female genitalia render this species unmistakable among the species treated here.
Bionomics. Occurring in sand deserts; specimens studied are collected in April only. Additional data on distribution based on literature sources. Tsvetajev (1972) , Remm & Viidalepp (1981) : Prout, 1914: 175; Prout, 1937: 84, pl. 8g; Prout, 1938: 241; Parsons et al., 1999: 546 
Description & Diagnosis.
Wingspan 26-28 mm. Forewing grey, loosely speckled with black scales, the latter often forming indistinct streaks, with a white terminal band (from R 5 to CuA 2 ) which is shaded darker grey internally; a second, similar white line starts from apex and continues, more or less parallel to costa, along anterior margin of cell towards base, but not reaching the latter. Hindwing dirty white, notmarked, fringe concolorous. Underside similar to upperside (Fig. 16 ). Male genitalia (Fig. 44) Valve flat, its proximal part heavily sclerotized. Harpe reduced to a setose band, dorsal projection rather short, curved, distally spined; juxta laterally oblique, apically notched. Female genitalia: see Hausmann & Seguna (2005) .
Bionomics. Specimens studied are collected in December, January and March. Additional data on distribution based on literature sources. Prout (1937 Prout ( -1939 : Prout, 1914: 172, pl. 11b; Prout, 1937: 84; Prout: 1938: 241; Parsons et al., 1999: 546. (Fig. 17) . Tergite A-8 (Fig. 45 c) strongly sclerotised, distally prominent and irregularly crinkled. Male genitalia (Fig. 45) : Valve with its larger, proximal part densely sclerotised, with a small, rounded l projection more ventrally on its outer margin; harpe a small, rounded, somewhat elongate lobe at base of valva, dorsal projection short, semicircular, with a pointed tip; aedeagus straight. Female genitalia (see Hausmann & Seguna, 2005: 12, fig. 3 (Fig. 18 ). Female genitalia (Fig. 68) with very short apophyses anteriores (0.1 of apophyses posteriores) and a short funnel-shaped antrum; the pear-shaped corpus bursae fully spinulate, with a small anterior diverticulum. Female genitalia of fissurata without distinct differences. Also the male genitalia of the holotype (studied) almost identical.
Taxonomic note. Wiltshire (1990) Wiltshire, 1947 with L. inanis Prout, 1941 and simultaneously downgraded this taxon to a subspecies of L. fissurata Mabille, 1888 . The single examined specimen from Iran was recorded by Hausmann & Seguna (2005) as L. fissurata inanis Prout, 1941 . The female genitalia of this specimen are highly similar to those of L. fissurata (figured in Hausmann & Seguna (2005) ). Also the male genitalia of the holotype of L. inanis Prout fit well with those of L. fissurata Mabille. On the other hand, a separation on species-level of inanis and fissurata is supported by genetic differentiation between these two taxa. DNAbarcoding of 5 specimens of fissurata from a wide area of distribution (Mauretania: 2; Tunisia:2; Israel: 1) does not show any intraspecific variation, but comparing these with three barcodes of inanis (from United Arab Emirates) reveals a distance of 2.35%, suggesting inanis to be a distinct species. Conventionally, a barcode difference exceeding 2% is understood as an argument of a species-level difference. It seems not unlikely that long-term isolation between Iranian and Arab populations led to a cryptic species ("in statu nascendi") in Iran, but without further studies of more material we are not able to decide this question. So here we follow Hausmann & Seguna (2005) (Fig. 19) . Male genitalia (Fig. 46 ) characterized by the extremely broad and stout uncus and the valve costa ending in a short, pointed projection. Harpe reduced to a dentate, sclerotised band in the middle of the valve, the long dorsal projection spinose in distal half, reaching more than one-half the length of valve; juxta deeply V-shaped grooved. Saccus short, rounded. Aedeagus slightly curved, coecum inflated. Female genitalia (Fig. 69) with apophyses posteriores about three times longer than ap. anteriores; sclerotised antrum absent, ductus bursae and corpus bursae membranous, with membranous anterior diverticulum (Fig. 69) . A species similar in shape and coloration is L. luminosata, which is a little larger, and lighter, especially in the hindwings, and lacks the darker transverse lines on the forewing upperside. It differs also in the finger-shaped uncus, the larger, triangular saccus, and the much stronger ornamentation of the valve.
Bionomics. Moths possibly bivoltine, occurring in March-April and July. Probably associated with Malcolmia turkestanica (Cruciferae), growing on sands in the desert (Shchetkin, 1965b) .
Additional data on distribution based on literature sources. Shchetkin (1965b) (Fig. 20) . Male genitalia (figured in Tsvetajev 1971) die Arbeit brauche ich heavily sclerotised, harpe a low crest with short curved projection from base reaching behind base of costa. Female genitalia (Fig 70, figured for the first time) with large papillae anales of ovipositor and a membranous bursa without internal spining, with a small anterior diverticulum.
Bionomics. Specimens studied are collected in April only. A desert species. Preimaginal stages unknown, but moths were collected in Haloxylon forests in both localities.
Additional data on distribution based on literature sources. Tsvetajev (1971 , 1972 Falkovitsh (1986) : Uzbekistan.
Distribution. SE Turkmenistan and S Uzbekistan (Map 4).
Note. This species is not mentioned in Parsons et al. (1999) and Scoble & Hausmann (2007) . (Figs. 21, : Prout, 1914: 172, pl. 6d; Prout, 1937: 83; 1938: 238; Viidalepp, 1996: 47; Parsons et al., 1999: 546. Material examined. More than 500 specimens from different European countries in SMNK, ZSM, ZFMK. Here we mention just data of specimens with genitalia preparation: 1 Amsel (1935) .
L. farinata (Hufnagel)
Description & Diagnosis. Wingspan 27-30 mm. Forewing milk-white to creamy-white, hindwing of a lighter white, fringes white. Pattern elements absent, except some weak dusting with grey scales on forewings. Underside darker, forewing of a brownish-grey, hindwings of a milky white, with a dark discal spot (Fig. 21 ). Male genitalia (Fig. 47) characterized by an elongated valve, the strongly sclerotized costa reach only half the length of the valve, terminating with a short, pointed, apical projection; harpe a broad, lobe-like process near the centre of the valve, pointed distally, with a narrow basal arm; dorsal arm narrow, elongated, terminally with a few spines, running parallel to valve costa, hardly reaching its tip; uncus shorter than in L. coassata, L. ancyrana, L. griseata and L. palaestinensis; juxta vase-shaped and elongated (longer than other species of the farinata group); saccus broad, elongated, trucate distally, aedeagus extremely long and narrow (both much longer than all other members of the group, Figs 47-53).
Bionomics. Hostplants: Sisymbrium officinale, Sinapis arvensis, Alliaria petiolata, Raphanus raphanistrum. The species flies from the beginning of May to July (Heinicke & Müller, 1976) .
Distribution. Reported from many European countries including European Russia; also from Caucasus, Transcaucasus and Turkey (FAUNA EUROPAEA, 2011; Viidalepp 1996) . Not recorded from Iran. (Figs : Prout, 1914: 173, pl. 6e (as duplicata) ; Prout, 1938: 240; Viidalepp, 1996: 47; Parsons et al., 1999: 545. Similar to L. griseata griseata in size and wing-shape, but distinguishable by the presence of transverse bands or lines demarcating the median area of forewing and an oblique line reaching the apex of forewing. Also an indistinct antemedian line present. Underside concolorous, almost without pattern. Also similar to L. luigi, but the latter is smaller, the transverse lines are indistinct, less oblique and the submarginal line does not reach the apex (Fig. 22) . Male genitalia (Fig. 48 ) similar to farinata, but the apical projection from costa shorter and pointed, curved ventrad; harpe rather elongate, dorsal arm shorter, stouter, with longer spines apically: Uncus longer, distally trucate, saccus shorter; aedeagus shorter, less narrow. Female genitalia (Fig. 71) with a narrow, tubular ductus bursae; corpus bursae globular, completely spined internally; a membranous anterior diverticulum is present.
L. coassata (Hübner)
Bionomics. Univoltine, common on irrigated and cultivated areas in arid zones. Specimens studied are collected end of March-beginning of June, at altitudes of 500-1100 m.
Additional data on distribution based on literature sources. Tsvetajev (1972) : Repetek; Falkovitsh (1986): Uzbekistan; Mirzayans and Kalali (1970) : Gonbad-e Qabus (Golestan prov.); Gorgan (Golestan prov.) (Lederer, 1871) ; Kopet-Dagh (Khorasan-e Shomali) (Viidalepp, 1988) .
Distribution. Widely distributed from southern Ukraine and southern European Russia to SW Siberia, Turkmenistan and N Iran (Map 5). Prout (Figs. 23, 49; Map 5) Lithostege ancyrana Prout, 1938: 239, pl 
L. ancyrana

Description & Diagnosis.
Wingspan 24-26 mm, in general smaller than the externally similar L. farinata which also occurs in Turkey. Forewings a little narrower than those of farinata, greyish white, without discal dot, grey underneath, with the basal and central area brown. Hindwings on upper-and underside like forewings (Fig.  23 ). Male genitalia (Fig. 49 ) similar to those in L. griseata griseata, with short sclerotized costa with weakly marked distal tip (not a free process like in farinata and coassata), differing in the much larger harpe with a pointed, tooth-like apex and the longer dorsal arm.Juxta in L. ancyrana vase-shaped, nearly two times longer than in L. griseata griseata. Saccus much shorter than in farinata, but longer compared to griseata; aedaegous longer and more distinctly curved compared to griseata (Figs 47-53) .
Bionomics. Collected in May and June at 1400m. Distribution. Turkey (Map 5). May also occur in W. Iran. Prout (Figs. 24, 50; Map 5) Lithostege narynensis Prout, 1938: 239, pl. 18 : h. Syntypes 9 ♂ ♀ , BMNH (examined). Type locality: Narine, Semirechgensee (Kyrgyzstan); Almatinka, Valley Malaya River (Turkmenistan). Lithostege narynensis: Viidalepp, 1996: 47; Parsons et al., 1999: 547. Material examined. Type material: Syntypes 9 (♂/♀): 'Turkestan Orientale, Province Semirechgensee Fort Narine G. S. 
L. narynensis
Description & Diagnosis.
Wingspan 25-28 mm. White moths, forewing with a delicate, silvery grey shine while fresh, hindwings lighter; larger than L. ancyrana, forewing broader, much lighter and more whitish below, but also with a slight brownish tinge on forewing underside (Fig. 24) . Male genitalia (Fig. 50) with the valve rather narrow, dorsal margin concave, sclerotized costa reaching one-half valve length, its apical projection thorn-like, diverging from valve margin, acutely pointed; harpe short, distally rounded, its dorsal arm strong, terminally straight and spined over a long distance, shorter than in L. farinata, griseata, ancyrana, luigi and palaestinensis, a little longer than that of L. coassata. Farinata and coassata are similar in having a free apical process to the costa.
Bionomics. Specimens studied are collected in July only. Distribution. Northern and central Tian-Shan in S Kazakhstan and NE Kyrgyzstan (Map 5). Brandt, 1937: (13) . syn. nov. Syntypes 3 ♂ , ZFMK; Type locality: Karaj, Iran. Lithostege griseata : Prout, 1914: 172, pl.6d; Viidalepp, 1996: 47; Parsons et al., 1999: 546. (Figs 51, 52 ) with sclerotised costa of valve short, without a free distal process; harpe rounded at tip, shorter than half of valve length Dorsal arm long and narrow, apically spined, reaching the tip of the valve. The juxta is relatively broad, more or less equal in length and width (in L. farinata distinctly longer and vase-shaped, rather similar to griseata, but distal part longer and narrower in ancyrana, just a little longer, but more distinctly bilobed in palaestinensis).
Phalaena incanata
Taxonomic note. Bytinski-Salz & Brandt described L. griseata gigantea as a new subspecies especially according to its bigger size (♂ 32 mm) in comparison to the nominate subspecies (♂ 26-29 mm). Measuring the wingspan of three paratypes (collected from same locality as holotype) of L. griseata gigantea yielded 27 mm for the male. The transverse band, as the second distinguishing character in the original description, occurs in some specimens of nominate subspecies as well. So we think that the ssp. gigantea cannot be reliably separated from the nominate subspecies. Therefore, both are synonymized here.
Bionomics. Confined to steppe and mountain steppe belt in Georgia (Didmanidze, 1978) , to irrigated land and steppe in Central Asia (Viidalepp, 1988) . Food-plants: Erysimum cheiranthoides (Cruciferae [Brassicaceae]) (Parsons et al., 1999) , Descurainia sophia (Heinicke & Müller, 1976) . Flight-period from end of April to mid of June (Heinicke & Müller, 1976) . Specimens collected at altitudes between 300 and 1400 m.
Additional data on distribution based on literature sources. Parsons et al. (1999) and Prout (1937 Prout ( -1939 : L. griseata gigantea Bytinski-Salz & Brandt from Karaj (Tehran prov.); Viidalepp (1988) : from Kopet-Dagh.
Distribution. From N Spain and Central Europe to Kazakhstan and E Kyrgyzstan and also in N Iran (Karaj) (Map 6). Amsel (Figs. 27, 53, 72; Map 6) Lithostege palaestinensis Amsel, 1935: 276, pl. 14, fig. 9 . Syntypes not traced, not in SMNK as stated in Parsons et al. (1999) .
L. palaestinensis
Type locality: Kiriath Anavin (Palestine); Tabgha; Kasr el Jehud near Jericho; Jericho. Lithostege palaestinensis : Prout, 1937: 84, 239, pl. 8f ; Parsons et al., 1999: 547 ; Hausmann & Seguna, 2005: 11. Kazeroun-Bouchir, Tchouroum, ca. 1000 m, 25.März.1937 , coll. Brandt, gen. prep. 1014 /2010 1 ♀ : Türkei, Prov. Kars, 40°10' N, 42°40' E, Arag-Tal, 1500 m, 7 km SÖ Karakurt, 4.VI.1986 1 ♀ : SO-Türkei, 2 km N-Halfeti, 600 m, 12.IV.1993, leg. Geck; all ♀ . Description & Diagnosis. Wingspan 28-32 mm, greyish-white, without any wing pattern, except fine dusting with dark grey scales. Very similar to L. farinata, but in palaestinensis also the hindwings are dusted with darker scales (Fig. 27 ). Male genitalia (Fig. 53) with valve very broad at base, sclerotized costa short, without a free distal process. Harpe rather long, reaching the middle of valve, with rounded apex and almost straight dorsal margin; the dorsal arm rather strong near spined apex, not reaching the tip of the valve; Juxta similar to that of griseata, but distal part a little longer and more strongly bilobed; aedeagus slightly curved, length 2 mm, longer than aedeagus of griseata. Uncus and saccus also longer. Female genitalia (Fig. 72) with apophyses anteriores long (more than half the length of a. posteriores) Sterigma developed as large, lateral plates; ductus bursae membranous; corpus bursae globular to slightly oval, completely spined internally; a membranous anterior diverticulum present.
Bionomics. Host plant: Cruciferae (Brassicaceae) (Wiltshire, 1944) . Additional host plant records: Berberis incana, Sisymbrium officinale, Sinapis arvenis, Isatis tinctoria (Leraut, 2009) . Specimens studied are collected from March to July and at 240-2500 m elevation in different localities.
Additional data on distribution based on literature sources. Brandt (1939) and Prout (1937 Prout ( -1939 : Tchouroum (Fars prov., Kazerun-Bushehr road); Wiltshire (1944) : Coasts of S Iran; Wiltshire (1942) : Palestina, Iraq (Kerbela Desert, Nejef); Wiltshire (1990) Christoph (Figs. 28, 54, 73; Map 6) Lithostege luminosata Christoph, 1885: 127, pl. 6, fig. 9 . Holotype ♂ , ZISP (examined). Type locality: Askhabat (Turkmenistan) Parsons et al. (1999) erroneousely cited the type locality as 'Achal-Tekke region'. Lithostege luminosata : Prout, 1914: 174, pl.12c; Viidalepp, 1996: 47; Parsons et al., 1999: 546. Material examined. (Fig. 28) . Male genitalia (Fig. 54 ) are characterized by a horn-shaped, curved projection from the middle of costa and a relatively short but strong dorsal arm of harpe, which is spined in its distal half. The harpe is formed like a triangular process, arising from the middle of the valve, the latter strongly sclerotized except the distal part. Female genitalia (Fig. 73) with a large, strongly sclerotized, funnel-shaped antrum, ductus bursae very short, corpus bursae membranous, without internal spines, a small diverticulum present.
L. luminosata
Bionomics. All specimens studied are collected in April and May (in semidesert areas). Additional data on distribution based on literature sources. Shchetkin (1965a) : SW Tajikistan, Vahkhs valley; Viidalepp (1988) : Kopet-Dagh (Khorasan-e Shomali).
Distribution. From northern foothills of Kopet-Dagh (Turkmenistan) to western Tajikistan (Map 6). May also be present at the Iranian side of Kopet-Dagh.
L. luigi Viidalepp (Figs. 29, 55, 74; Map 6) Lithostege luigi Viidalepp, 1992: 121 (Fig. 29) . Frons flat, edged by a thicker wall. In male genitalia (Fig. 55) valve sclerotized only at basal half; costa short, without apical projection; harpe long, distally truncate, almost reaching dorsal margin of valve; dorsal arm widely curved, as long as valve, apically shortly spinose. Uncus narrow, pointed at apex, saccus short, rounded. Aedeagus long and narrow. Female genitalia (Fig. 74) . Corpus bursae globular, almost completely spined internally, antrum narrow, elongated, sterigma not developed.
Bionomics. Specimens studied are collected in February and April. Distribution. S Turkmenistan (Badkhyz) (Map 6). : Prout, 1914: 172 (jun. syn.) . Lithostege griseata ab. infuscata: Prout, 1937 : 84. Lithostege infuscata: Prout, 1938 Viidalepp, 1988: 20; 1996: 47; Parson et al., 1999: 546. Material examined. (Fig. 30) . The similar, but larger and darker grey L. flavicornata is also clearly distinguishable by the genitalia. Male genitalia (Fig. 56 ) with valves narrow, sclerotized costa very short, with a very large, triangular projection. Harpe with a long, upright, distally curved process, dorsal arm strong, stout, with long spines terminally. Aedeagus long, narrow, straight. Female genitalia (Fig. 75, holotype) characterized by trapezoid, posteriorly concavely rounded sterigma, with inserted triangular ostium orifice; ductus bursae tubular, corpus bursae globular, completely spined internally, large diverticulum present.
Bionomics. Specimens studied are collected in May and June at altitudes of 1000-1800 m. Additional data on distribution based on literature sources. Falkovitsh (1986): Uzbekistan; Prout (1937 Prout ( -1939 Fig. 57 ) with valves broad, costa a short, broad plate with a massive, hook-like, sharply pointed projection; harpe with a long, upright, distally curved process, very similar to that in infuscata; dorsal arm longer and narrower; aedeagus long, slightly curved in lateral view. Female sterigma wide, with a pair of lateral thickenings, posterior margin straight, ductus bursae tubular, longer than in infuscata, corpus bursae globular, completely spined internally, diverticulum present (Fig. 76) .
Bionomics. Specimens studied are collected in April, Mai and June. Additional data on distribution based on literature sources. Barou (1967) L. excelsata, distinctata, obliquata, usgentaria, senata, parva, luminosata and luigi occur close to the northeastern border of Iran, some of them on the northern slopes of the Kopet Dagh mountain chain stretching along the northeastern border. Here the biogeographical question arises, if the Kopet-Dagh really delimits the distribution of species and the exchange of arid components between the Iranian and Turanian deserts. Although our current study seems to confirm this role for the Kopet-Dagh, large parts of southern Kopet-Dagh are not well explored and a number of species may occur on both sides of this mountain range. More undiscovered species may be found flying during the winter-season. A striking example is the recent discovery of L. stadiei, a spectacular large species only on the wing during the cold season.
Hawaii. http://hbs.bishopmuseum.org/codens/codens-r-us.html. (Website visited January 12, 2011.) Eversmann, E. (1837) 
